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Closure device for a container 



The invention relates to a closure device for a container as claimed in claim 1 . 
In the medical sector, so-called point of care testing (POCT) has become ever 
more widespread in recent years. POCT is understood as meaning the testing and the analysis 
of biological material at the point of care or, in other words, in situ, such as, for example, in a 
5 hospital at a patient's bed. Whereas blood samples were previously taken from a patient and 
sent to a laboratory for analysis, it is nowadays possible by means of POCT to analyze and 
assess such a blood sample by means of a POCT analysis device in the vicinity of the patient, 
for example in the hospital ward that is caring for the patient. This can substantially 
accelerate the analysis and assessment of the blood sample. Automatic analytical means that 
10 comprise computer-controlled sensor systems for analyzing a biological material fed in are 
increasingly used for analysis and assessment. 

In everyday clinical practice, POCT systems are preferably used to analyze 
and assess body fluids, such as, for example, blood samples. For this purpose, a sample of a 
body fluid to be analyzed is introduced into a container that is in turn inserted into an 
1 5 analytical or assessment device. The analytical or assessment device can then remove certain 
amounts of the sample contained in the container from the container for analysis and 
assessment. 

In the field of POCT blood analysis, a patient's blood samples can be directly 
analyzed in situ by means of such containers. Typically, the containers provided for this 

20 purpose have special devices for receiving the blood to be analyzed. In this connection, the 
manufacturers of such containers use various configurations of the containers and the 
receiving devices for a blood sample. For example, some manufacturers use paper filters for 
receiving blood, whereas others use a Luer closure or a closable sample inlet seal. 

Common to almost all configurations of containers is, however, the fact that 

25 the filling of a blood sample into a receiving device is not without danger for a user since, in 
the known containers, blood can rapidly spatter over the container or, still worse, over the 
user, for example, if the user does not find the inlet opening of the container precisely with 
the needle tip of the injection needle containing a blood sample. This frequently occurs, in 
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particular, in the case of containers in which only a very narrow filling opening is provided, 
for example, for blood samples. 

Various solutions are disclosed in the prior art that are intended, in particular, 
to facilitate the guiding of an injection-needle tip when filling a sample of a body fluid into a 
5 container. For example, US 6,039,718 discloses a universal connector having a type of needle 
guide and integrated membrane that can be pierced by an injection-needle tip or a Luer 
syringe. 

It is therefore an object of the present invention to propose a closure device for 
a container that improves the needle-guiding device or closure device for containers disclosed 
10 in US 6,039,718. 

This object is achieved by a closure device for a container having the features 
as claimed in claim 1. Preferred embodiments of the invention emerge from the dependent 
claims. 

The invention relates to a closure device for a container that comprises the 

15 following: 

a filling device that can be attached to an opening of the container and a 
closure means that is attached to the filling device in such a way that the opening of the 
medical container is sealed when the filling device is attached to the opening and which 
closure means is coated at least partially with polytetrafluoroethylene on one side that is 
20 accessible from the outside of the container in the assembled state of the filling device on the ' 
container. 

The closure device can preferably be pierced with a sharp object, in particular 
with an injection-needle tip. As a result, a sample can be introduced into the container 
without removing the closure means of the container. Preferably, the closure means is formed 

25 in such a way that it can be sealed again, that is to say, for example because of its elastic 
properties, the closure means re-forms again, in particular, at the pierced point when the 
sharp object that has pierced the closure means is removed again. In this connection, the re- 
formation should take place in such a way that the pierced point is sealed so that no fluid can 
reach the outside from the interior of the container through the closure means. As already 

30 indicated above, the sealing is substantially improved by coating the closure means with 
polytetrafluoroethylene. 

Preferably, the closure means is a membrane. However, it may also be a 
septum. In a preferred embodiment, the closure means is a "duck-bill" valve device. In 
principle, such a valve device can be repeatedly used again, whereas a membrane or a septum 
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must be replaced after a certain time of use, in particular after it has been pierced several 
times, in order to continue to seal the container in a fluid-tight manner. 

The polytetrafluoroethylene coating can be formed on the closure means in 
such a way that it covers a region of the side of the closure means that is provided for 
5 piercing with a sharp object. As a result, it is unnecessary to coat the entire closure means or 
large regions of the closure means with polytetrafluoroethylene. In principle, it is sufficient if 
only a small region of the closure means is provided with the polytetrafluoroethylene coating. 
The remaining regions of the closure means should then be protected in such a way that they 
cannot be pierced by a sharp object that serves to introduce a sample into the container. 

10 Preferably, the closure means itself is composed of silicone. Because of its 

properties, silicone proves to be particularly suitable for sealing a container and can easily be 
pierced by a sharp object, such as, for example, a needle tip. 

In accordance with a particularly preferred embodiment, the closure means has 
a first region that comprises soft material having good adhesive properties. Furthermore, it 

IS comprises a second region that encloses the first region and comprises hard material. In the 
case of this structure, the first region is preferably coated with polytetrafluoroethylene and is 
provided for piercing. On the other hand, the second region serves as a type of suspension for 
the first region and cannot be pierced because of its hardness. Preferably, the second region, 
preferably the hard material of the second region, can be formed in such a way that it has 

20 resilient properties. Said resilient properties prove advantageous when the membrane is 
pierced by a needle tip since the first region yields when pressure is applied by the needle. 
The yielding forms a kind of guiding depression for the needle tip, which reduces the danger 
of the needle tip slipping off the membrane, in particular if the needle tip strikes the closure 
means at an unfavorable angle. 

25 The filling device may have a Luer closure device that can be attached to the 

opening of the container. Such a closure device makes possible a simple and easily 
manipulated attachment of the closure device to the container. 

In order to facilitate the filling of body fluid into the container through the 
closure device, the closure device has, in a preferred embodiment, a collecting space for 

30 receiving a sample of a biological material, such as, for example, a body fluid, that can be 
introduced into the collecting space through the closure means. The collecting space serves, 
so to speak, as a buffer space so that a more rapid filling of fluid into the container is made 
possible. Typically, a body fluid sample can be introduced, for example, by an injection 
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syringe by means of an injection needle into the collecting space of the closure device in 
order then to flow from said collecting space into the container through the opening. 

Finally, the invention relates to the use of a closure device in accordance with 
the invention in a preferably automatic analytical device for body fluids. 
5 An important idea of the invention is therefore that a closure means of the 

closure device has a coating containing polytetrafluoroethylene. Polytetrafluoroethylene, also 
known under the trade name of Teflon, has advantageous properties, in particular for use in 
the medical sector, such as resistance to almost all chemicals, temperature resistance and low 
wettability. Polytetrafluoroethylene also improves the sealing action of the closure means, in 
10 particular after it has been pierced by an injection-needle tip. Finally, polytetrafluoroethylene 
has good anti-friction properties so that, for example, an injection-needle tip can pierce the 
closure means particularly well. The manipulation of a closure device that is formed in 
accordance with the invention is therefore substantially simplified, particularly in everyday 
clinical practice. 

1 5 These and other aspects of the invention are apparent from and will be 

elucidated with reference to the embodiments described hereinafter. 

In the drawings: 

20 Fig. 1 shows a first exemplary embodiment of a closure device in accordance 

with the invention; 

Fig. 2 shows a second exemplary embodiment of a closure device in 
accordance with the invention having a needle-guiding device; 

Fig. 3 shows a third exemplary embodiment of a closure device in accordance 
25 with the invention having a "duck-bill" valve device; and 

Fig. 4 shows a fourth exemplary embodiment of a closure device in 
accordance with the invention having a needle-guiding device and a "duck-bill" valve device. 



30 The closure device 10 shown in Fig. 1 serves to fill a container 12 shown by 

dotted lines, in particular a small tube for body fluids that can be introduced into an analytical 
means for body fluids. 

The closure device 10 comprises a filling device 14 that has, in cross section, 
roughly the shape of a beaker. The filling device 14 comprises a Luer closure device 15 that 
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is introduced into an opening 16 of the container 12 and is thereby attached to the container 
12. Furthermore, the filling device 14 opens a collecting space 100 for receiving a body fluid 
introduced into the filling device 14. 

The collecting space 100 of the filling device 14 is opened by the Luer closure 
5 device 15 so that a body fluid it contains can flow into the container 12 through the Luer 
closure device 15. The collecting space 100 is furthermore sealed in a fluid-tight manner on 
one side by a membrane 18. The membrane 18 is composed of silicone. 

The outer side of the membrane 18, that is to say that side 20 of the membrane 
18 that is remote from the collecting space 100, is provided with a polytetrafluoroethylene 

10 coating 22. To introduce the body fluid, an injection-needle tip 24 pierces the 

polytetrafluoroethylene coating 22 and the membrane 20. After the injection-needle tip 24 is 
withdrawn from the membrane 18 and the coating 22, the membrane 1 8, which is composed 
of silicone, automatically seals in a fluid-tight manner because of the polytetrafluoroethylene 
coating 22 and its elastic properties. As a result, the body fluid contained in the collecting 

15 space can no longer escape to the outside through the membrane 12, but can only flow into 
the container 12 through the Luer closure device 15. 

The membrane is fixed on the filling device 14 by a ring fastener 26 that is 
composed, for example, of an elastic polymeric material. The ring fastener 26 makes possible 
an easy replacement of the membrane 18, for example if the membrane has already been 

20 pierced very often and has to be replaced for the closure device 10 to be used again. 

Because of the low wettability of the polytetrafluoroethylene coating 22, if the 
injection-needle tip 24 slides off the membrane, there is little danger that body fluid escaping 
from the injection-needle tip 24 is spattered over the entire device 10. In the pierced state of 
the membrane 1 8, the coating 22 has, in addition, the effect that the injection-needle tip 24 

25 slides easily and, because of its sealing properties, effectively prevents body fluid flowing 
through the injection-needle tip 24 into the collecting space 100 from being able to escape 
from the collecting space 100 at the pierced point 18 of the membrane. Finally, the coating 22 
has the effect that, after the injection-needle tip 24 is removed from the membrane 18, the 
automatic sealing of the membrane 18 is improved. 

30 Fig. 2 shows a closure device 30 that resembles the closure device 10 of Fig. 

1, but has a septum 34 as closure means for the collecting space 102 of a filling device 32 of 
the closure device 30 instead of the membrane 18. The septum 34 is fixed to the filling device 
32 by means of a needle-guiding device 36. For this purpose, the needle-guiding device 36 is 
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partially pushed over the filling device 32 in such a way that the septum 34 is clamped 
between a part of the needle-guiding device 36 and the outer wall of the filling device 32. 

Likewise in contrast to the closure device 10 shown in Fig. 1, the septum 34 
has a smaller area that is provided with a polytetrafluoroethylene coating 38 on its outer side 
40, that is to say on its side remote from the collecting space 102. Said smaller coated region 
of the outer side 40 of the septum 34 is necessary because the needle-guiding device 36 
guides an injection-needle tip 24 for piercing the septum 34 to said region. As is shown in 
Fig. 2, the needle-guiding device 36 has a funnel-shaped cross section for this purpose. 
Because of said funnel-shaped cross section, the opening for introducing a needle tip to 
pierce the septum 34 is about as large as that area of the membrane 18 of the closure device 
10 of Fig. 1 that is available for the piercing. Despite the needle-guiding device 36 used in 
the closure device 30, this closure device can therefore be manipulated conveniently, just like 
the closure device 10 of Fig. 1. 

Fig. 3 shows a closure device 50 that, in contrast to the closure devices 10 and 
30 of Figs. 1 and 2, does not have a membrane and a septum for piercing, but has a "duck- 
bill" closure device 54 (duck-bill valve). Said "duck-bill" closure device 54 is provided on its 
outer side 58, that is to say the side remote from a collection space 104 of the closure 
device 50, with a polytetrafluoroethylene coating 60. The coating 60 almost completely 
covers the outward-facing region of the "duck-bill" valve device 54. The "duck-bill" valve 
device 54 is clamped by means of a ring fastening 56 on a filling device 52 of the closure 
device 50. Other joints between ring fastening 56 and filling device 52, for example a screw 
joint or a snap joint, are of course conceivable. The ring fastening 56 should be capable of 
being released again from the filling device 52 in order to be able to replace the "duck-bill" 
valve device 54. 

Finally, Fig. 4 shows a further closure device 80 in accordance with the 
invention that likewise has a "duck-biir valve device 84. In contrast to the closure device 50 
shown in Fig. 3, in the case of said closure device 80, the "duck-bill" valve device 84 is 
mounted in a clamping fashion on a filling device 82 of the closure device 80 by means of a 
needle-guiding device 86. The needle-guiding device 86 has a polytetrafluoroethylene 
coating 88 on its outer side 92, that is to say that side of the needle-guiding device 86 that is 
accessible, for example, for an injection-needle tip. The "duck-bill" valve device 84 likewise 
has a polytetrafluoroethylene coating 90 on its outer side 94. Because of the design of the 
needle-guiding device 86, however, it is not necessary for the entire outer side 94 of the 
"duck-bill" valve device to be provided with the polytetrafluoroethylene coating 90. On the 
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contrary, it is sufficient if only that region of the outer side 94 of the "duck-bill" valve device 
that is accessible for an injection-needle tip because of the needle-guiding device 86 is 
provided with the polytetrafluoroethylene coating 90. The polytetrafluoroethylene coating 88 
of the needle-guiding device 86 is not absolutely necessary, but facilitates the manipulation 
of the closure device 80 since the injection-needle tip can then slide particularly well over the 
polytetrafluoroethylene coating 88 of the needle-guiding device 86. 
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LIST OF REFERENCE SYMBOLS 





10 


First closure device 




12 


Clinical container 


5 


14 


Filling device 




15 


Luer closure device 




16 


Opening of the clinical container 




18 


Membrane 




20 


Outer side of the membrane 


10 


22 


Polytetrafluoroethylene coating 




24 


Injection-needle tip 




26 


Ring fastening 




30 


Second closure device 




32 


Filling device 


15 


34 


Septum 




36 


Needle-guiding device 




38 


Polytetrafluoroethylene coating 




40 


Outer side of the septum 




50 


Third closure device 


20 


52 


Filling device 




54 


"Duck-bill" valve device 




56 


Fastening ring 




58 


Outer side of the "duck-bill" valve device 




60 


Polytetrafluoroethylene coating 


25 


80 


Fourth closure device 




82 


Filling device 




84 


"Duck-bill" valve device 




86 
88 


Needle-guiding device 
Polytetrafluoroethylene coating 


30 


90 


Polytetrafluoroethylene coating 




92 


Outer side of the needle-guiding device 




94 


Outer side of the "duck-bill" valve device 



